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(57) Abstract: 

PURPOSE: A polishing machine is provided to reduce 
bad influence caused by a surface condition of a 
retainer ring pressurizing a polishing cloth along an 
outer peripheral edge of a wafer with a simple 
structure. 

CONSTITUTION: A polishing machine comprises a 
rotary polishing plate attached with a polishing cloth 
(16); a top ring(10) including a holding plate(22) for 
holding and pressing a wafer(W) to the polishing 
cloth of the polishing plate to polish the surface of. 
the wafer; a retainer ring(40) rotating with being independent from the top ring and having a 
pressurizing plate(42) pressing the outer edge of a pressurized surface of the polishing cloth pressed 
by a polished surface of the wafer to make the level of the polishing cloth pressed by a pressing 
member being substantially equal to the polishing cloth pressed by the wafer; and a positioning 
member(50) for correctly positioning the retainer ring on the polishing cloth while the retainer ring is 
rotated with the rotation of the polishing plate. 
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£4, ££51(50, 50W 21^a^ 3*ioj| 3*1 1=9^ el^lolM %(40)€r, 445 A44-2-S. 5)^4^ S!44(15) 
3°)| $H*j $i7] n j € . 0] | ( ^. %(io)3 $34^ ^44t)1 9i44(i5)3 ^^*)1 44445.C445-S 3443*1 
7>4#(42)3 7>43(44)ol| 2i8f) ^ 3(l0)o)) *l*l£H 5Ufe floiB)(w)3 3344°11^ 7>43 345(16)3 
-&■ 7>444 ol "1HHI. flo)3( W )3 43444 34 7><g-4 345(16) 7>4^4. ^ ^3 3^al-?-3 7>4^(42) 
3 443(44)0)1 34 7}43<h Sife 7pj-^* -a^^AS. ^>a^ « £ ^ $14. 



444. £ 341 £43 4 3(10)4 3(40)43 3444& f-^44°134, 44fe 4s. 4^43 s)34 

ji SU^l nJISofl n fl34£» -8-0147)1 3^4 *r 44. ol 4*4, 0^43 334£ 44» 434AS.4 el444 % 
(40)4 TM§4fc 444(42)3 345(16)4 7foj-^ 7V43(44)2l ±^ 7fl±4, 4 3(i0)o)l 443 ?flo]s)(W) 

3 43434 ±$ 71)4143 4444fe S°J°i 0 l 3434. 4 4^-ofl, 7}<a-4(42)3 7>°J-3(44)4 4«H. 44 43 
7l-*^3£3 33 444 44:3 Alo| ^4444^ 444(W)4 43°>34 44 4444 3(40)3 7}°J-<a(44) 

4 5A443 £-43 °J44 4444 ^ 5U°-4. 34 43 444(W)4 43433 7}*^J4£4 4444 ^ 34 
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393(50, 50)fe 3433 3(40)3 33 339 S}*r £9 Ji.S}3 3949 339(52)3 334 3*1 
3 33#(15)3 393 71-133. 399 ^ $3. 

£3439 £.-§-£1(50, 50)ofl Slsfl^i 3433 3(40)9 £3 3*14 3*1 33SJ39 £ 44 £^1144 23 433 
3.93(56)3 349(15)3 393 7ll-oll 33 t>944 333 SJ39(52)£393 393 9(54)4 944 9 7fl 
21 3.-§-3(50)4 343^ slBflolui 3(40)9 =£3 3*14 3*1 339 9 5tf4- 

3 39£, 43 393(56)9 3-§-3(50)4fe 495. A9#°-3 339fe 344(15)4 33 394fe 343M 3 
(40)9 934fe 7}^(42)2l 3933 27fl4:ol) 3993, 3433 3(40)9 ±3 3*14 3*1 1394. °1 44. 
43 £-|-3(56)fe 495. D49-2-3. 3394. 

£ 1 43 £ 44 £33 3*133 3(40)9 34£(16)9 7^8).^ 7>93(44)4 7}t#(42)34 f^*U( 

48)7> *>33 ja*|3, £ 5 ol| 94 33 34£(16)9 7>oj^ 7>oj^( 44 )ol 7>94(42)4 39^ 

94(62)7} 3443 3433 ^(60)9 399 9 !U4. 3433 3(60)43fe 7pJ9(42)3 7>99(44)4 3$ 
34£(16)4 44 7>oj-^3 2^4^ 94(62)3 3934 9*4(48)* 444-!l33 9 ?J9. 

£ 5fe 4 2 3343 f bH) 333 ^ = £33 33£34. °|p}£(10)1- 7>oj-S>^ 7}<g- ^11(42)3 7}93£ 
4443 3(60)3 393 94(62)3 3-?- 3934 994(48)9 3933 2.39 9 5U4. * 3(10)9 3433 

3(60)44 9°J33,393 94(62)3 49 3934 9 3(10)3 49 494 434 944 3333 5A4. 



393 94(62)3 49 3933 * 3(10)3 39 393 4°H 493 94(64)7} ?«ia^. 94(64)fe 3 39 
33 934 3444. 0134 923, 334(12)9 94 334fe * 3(10)9, 349(15)3 34£U6)44 33 
33 5afe 3433 3(60)£ 3493 &Ji33€ 9 m. 433449 9334934 3*n o> 7 13fe 93-fr 3 
393 343 ^4^9. 349 Efe 444 93. 9 o>h13 ^9^-5. 4£«4. 94(64)9 

9»l^Ha-H, 3*1M3 «(40)4 3*M133 3^ 94. 9 3.93(50) 9(2. 1 ifl4 4 #209 4 2 «*H44t 



i 5011 £3€ 9 3(10)3 ^2fe £ 14 £ A 1« 9 33 ^J3 9^93. °1 4&o)| s h £ a]^ 
£3 9±7> ^<H^H ^^9 4993-. 

£ 1 xfl3 4011 £33 3^33 3(40)4 t 3(10)3 3*1M3 3(40)9 3^3<H °J3 #4. 3 

4<>13 3(40)9 3993 3£ 999 3433 3(40)3 -339(15)3 39i(i6)s.93 993^ 43* 4 
94. 

99. £ 54 £3^ »i 2 -S344 5tl33. 9 3(10)9 333M 3(60)9 ^9333 39993 9333. 3 4 
94 9 3(10)4 34 3)33(W)3 99 £93 39i(i6)s.93 99-2-S- 39 « 4 9& 1934. ^3s.s. 
39£(16)3 ±^ 334 3433 3(60)9 3993 39 993 9-B-93 ?*4. 

£ 549 3433 3(60)3 «9% 94(62)3 3934 449 -2.99(66) 3. 9 3(10)4 9933 ^99(66) 
3 ^399fe 999(68)3 £994 93(70)3 3933fe ^399999 £494. 

339 £399999 994^4 9^33 Si«-3 £99(66)3 9a(70)3 999(68)33 -0-^ £3999 4 
3(10)3 433(W)3 3^933 34i(i6)3 3434 ^94^ 4fe 44944 5tl4 

93, 4 3(10)3 a ^)33(W)3 33433 34^(16)3 343£3.93 ^33 999 49 £^-9(66)4 9 
3(70)3 £49(68)7} jil £3999^, 3433 3(60)fe 9 3(10)4 94 9994. 
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£4. 4 %(10)2) ?JMs)(w)2] 3444 445.(16)2) 3434 444* tf-g. «n £^.(66)4*4*(68>44 
^1 ^44#4 SKI*! *M44 4*11 *=L(70)4 £ 52] U^ifi-aiLS. 5.4^ 4*)(70>)44 34 7>¥SM1 434 

£ 1 vJ)4 £ 5°fl £44 «g- *3(10Hfe =8 *§42l 44 A]E(20)<H) fi}s|) ^D^aj 4x)s|o) -¥(14)21 5.^(18) 
MH 344 *]*1#(22)4 7V^7i) 4444 Sa4. 444 44 A)E( 2 oWfe $4 7}n%& nfl a 444 4£ 
4 44D*]iS. 4*1144 ^Sfl, 4£4 < 86fl4 2]Sfl Ji4€4. 

344, 4£4*§e))4 A#>8te n 44 afe tfl44 ^o.s-?-e) 7HH4 4°fi ifl4 444 

^A> £fe flAH Tfl«H 7|+ fe ^O.S^-E] 7W4fc ^ofl tfl?!- <3^4 444. 44$ 2)2.^^^21 JL^o( 4 
^ 4*3 4 E (20)4 #4-4 ^4 7V«fl^lfe 44°fl 44 4^4. 

44 24, $4 4414 1 *S-^oD 44 413.4 ^ S7 > 41- 44 4H(20H 4«B 4*r 444 *H44 444(22)E. 

21 4*41 7>sfl4fe $4 ##o|) ojgfl o)f.^o.s. 447V 4-«44. °1 ^S-ofl. 444 *l)44 444(22H| 444 
jl£4£44 444 7Hsfl4 $fl44(W)# $444 44*4«Btf 4 444 0 l| 444<w)4 444fl4f4W 11 

444 fiM 4 3, 44*4 $H4(W)4 #^0] Eflo]B)^oi| ^£) 7 ) ^7)1 34. 

o] 4. £ 1 E 54 £4$ >t fl(10)o||fe, *J44 444(22)4 4^44 444(14)4 £=-^(18)4 H)^442l 
4 4^34 4^444 444 444 4444E4 4^114 t«4|<36. 36 •• )# 4444. °1 "fl^-ofl. * % 

(10)2) fl|o]s| 44^(22)4 4444 ^o) s^o) 4*fl4 *fl44(W)4 344 A)«J)^ nj), 4W4(W)4 *44 

344444 4444 44* 4^84 ^ 44. 

£4, ?*fl(36, 36 ■• )4 444 *1|44 444(22)4 3- &*fl?(14)4 5-4Y2) 44«" 

^ Si-2-HS., E H EA)^- *||«=-?-°1]Am =L % ^(10)4 444(22)2) 5)^4 e]c| 0 14 ^(40)42) «I# 

°le!4 ; T l ^(36, 36 -• )fe 4^ A|H(20)21 <?HiH| -^44-2.^ ^4S(16)«fl ^4^fe S!4^2) ^-4f-ft ^14^ 
Xi°lAi u}^444. £4. fl«14 444(22)2) 2)^4 -&si)-¥-(i4)2) ^-fsi tfl^42l *\o]<%, 4s. ^I^4fe 
^sfl(36)4 3#4£4 4i4*£.s4. ^I 0 ! 5 ! 444(22)2) ^)# »£$<>) ^ ^o.^, ^°)4 4 

44(22)2) «^(i4)4 tfltv #°J442) 4** ^^47fl 4 ^ SU4. 

E4, ^(36)^ *?W24W ^s)^ 44^7|^s) ^^-^ fil«H ^s)4 i^]°lefliom- e]^- f-s) # 
*434 ^fe 5Efe o> 3 f f-£) ^Jl*>al£. ifl^jf ^fe ^4ofl o)*fl %Aj*).fe. ^jo) ^4444. 



JE 1 ifl4 S. 5«H £4^ ^ ^(10)ol|Aife, ^o)a| 444(22)4 eWM ^(40)(60)-i- 7)44(42)4^ 
43. 4# s)44£s S1444 ^Jg-on, E 6 ofl E aRV 44 ^o), ^0)5) ^1^)^(22)2) 4^4 7>44(42)4 
34s) A}oHfe 0^0) ^444 4«fl ^421 #(45)o) ^ajs)<H $14. o)el# f-(45)* #71] 4 ^4, al^il 
o|ui ^(40(60))2) 7>44(42)2) 7]-4^(44)«>] *»o)5)(w)s) 3)^4^0)) a)8)) 7>44 44^(16)2) 7>4«°fl 
44 «4£<16)* 7>^ ^ X14. 



^44, *fl°14 444(22)4 7V44(42)<>1 4s. 4= s)444 «fl€-*q. 4(45)4 §Hfe «fl-f ?4 

44. °1 £ 6(a)°l) £4^ 44 £o), ^|o)5Ji 44^(22)21 444°0 $]°14(W)7> 44^as^-e) ^44fe 
<34 444fe 44*r4°l 4^s)o) 5^4 ^ 3 o. 4jio)3E)(w)2i ^0)34 444(22)<H12) ^--y ^144 
4 S344 4*844, ?H4(W)fe -¥-43. f-AS. o)t44c ^ ? J^(47)ofl ^4 44 JL^4^AS 4444 44 
"US-oil, sfl 5 a^(47)2)4 ^4°|H44 W-2) 4-f4^, ^°14(W)2l 4^44 7>^(42)4 ^fl^°l) 4*4 
4-9-4 Sti4. 
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°1 3*. ?il°l^(W)Sl 4^°] 7>^(42)S] ifl^^ofl 3#4°]£, *]]°l3)(W)4 S)^o) £^S\x) 
(42)2] 4)4sW4 ^4 f-^S- ^-fc 3°) 4^444. 

JE*. £ 6(b)<>I| 5.*m 44 £4 *)4#(22)2l 4<^ 9J42H 4^ >g-i-3!(49) vflo)] ^]ols)(w)^ 

4*l#££*i ¥l)o)3)(W)Sl $Hb] *I4*(22W4 ■&"?! **K* *M44 «4* *1*«H£ ^o)3)(W)7l- s|34( 

47)A* 7>°^(42)ai xfl^i $#44 sa. 7V<y-#(42)2i Mi^s-a- Afl44°i4 *m ^js. 

4£ 5!* £44 #^4. 

**H(W)4 ^l^m(22)oflSl *M44 8f 2 34* 4 < 84£- ^-foflfe $4^°! $j]o| 

4(W)2l ©1** jiBj44 &0.4, £ 6 ( b)0 fl E a)^ »a*3J(49)* *«-fi-44. 

-Hl4«l *£*j-a] 4-f#o]| flMs|(W)* *I44(W)* *°l°fl 44#(22)4 SPit'SoU *£42| 

-#■¥■$* £°J4^r 3*°t <f*^(49)-8- £ 6bofl £44 -aA]o}|4 £o) ^ASM #4. 

JE 1 6b<>J| 51*14 ^o|(|^ ?flola|(w)^ i^fij ^^11- a>o|2] 4*13 elEflo^ *y( 40 3Efe 60)3 £ 

^Sl <W4(W)» *4^J4fe *°H £44. nj«4| altjom %(40 SLfe 60)21 71-^(44)21 £3 

2J*|) o>7|S)b 4<8$* £^ go] #±.X\% ^ 514. ^, If 0)4(W)4 tslAj ^^£7> 7flAj* ^ 5*4. 

3)^°m %(40 SE£ 60)4 ?i 44(15)2) slsfl jq^i^^l nfl^ofl E)4M4 3(40 SEfe 60)* 334?l7l 4$ 

*r4, * *«H7> *«.R44, 4 nn^-ofl feiAj ^is) g£«}7| 44. 

£ 1 *fl*l 6b°f| £44 <fi44H &44, 7>tf«W 2lEflo]u| ^(40 60)* *4°1 44£(16)<>l| 3*34 &**1 
4£, «4£(16)fe «g(40 £fe 60H 2l*f) 4444. el^H-i sg( 40 2^ 60H 4$ **ofl 21-sfl 341 

916)7>7fl^^S 7HJ-SI.E.S. 44i(16)fe 4£4S t^R 1 4°J#* 

i 7ofl EA)^ 4 3 ^AHl^ ^7) ^Bjolui ^(80)* #5}^ ^»}5(16H 7}#aj* ^-8-sJ^l 

SJ-fe ^-fofl, HlE|]oli-i ^(80)ofl 2}«fl o4 n fi(i 6 )l. 7>^-*}fe 51* =3711 4W« 4 s Si4. £ 7* 4| 3 ^dfo] f e] 
^ ^1°1 SflHJf^l ^£olcj-. 



£ 7oll SLA|3 sflH^ofl 5d<H^, * %(10)-fr ^«(3tAltW). ^ -Wi *qs<>I| 2l*fl o.S o^s) 

a, Sl^} ^(£Alo>^), a i^oj) slsfl fl^sjfe Sl?i^912)2l SHf ^ofl 9-ul^cl-. ^ ^(10)^-: J? 3* 

(12)21 ^ ^ofl Jl^€ ^ ^]^-(14)2}-; ^ €r*fl^(14)iflofl ^^s)ol Jft o.^ a 7B^^«fl °34«2l ^flofl °1 

4id6)7> ^^<>i satei^(i8)tm ^ni^oi 5a^^i^m(22)*jt^4.^^i^(22)^ mds^^ s. 

m m AlH(20)oI| fil«B O.S. ol n(|^o|l X|XJ*(22)-fr ^ «1* * *r Xl4- 



^€-^¥-(14H Si<H^1, ^(24)^8: J2.^-?-(18)2l vfl^4 ^1^1^(22) AHofl ^£4. °^^7l^ 5)^(12) 
MH ?«1S)<H oj^ 4°1H.(26)1- 71^ a(*«^(5£Al °>^)ol) Sl«H ^ ^ MH#€4. ??>(24)vfl2l ^7l9J-ol ^ 
^ Al B(20)2l 3:4^ ^^l^(22)€r 5.^4(18)S-?-El ##^4. 24)ifl 21 f-7l«J- 

«1 ^ aih(20)4 tt-tfjt* ^4^1 **4\a, 44«(22)-& ^o]) 2l«l) i^(i8)ifls -i-°l?l-4. 

>H14S1 ol^(23)-S:4^^-(22)ol| 21*11 44€4. *fl<>lS|(W)fe ^^7l) £fe §S] S.'S^^'i 4«l) ol#*(23)2l 8V 

^sh€4. ^, 4^1*(22)2i 4^)^-& «>1^(23)4 W ?flol2l(w)# ojl 44t!-4. 



^«r2) 4f- ^(28)* ^14^(22)vflofl ^s\o] ojjr n #2) 44 ^fe 44^(22)4 44^^-S. 7ll«8-4<H sl4- 
; ftf- : i L, a(28)€- ^(30)ofl 2JS11 ^4. «g^4. ^>(30)^r 4^(12)^°!) ^«14 4°1H(32)€- 71*1 

^1^- ^(£4 ^) o.s. -af-^4. ?floi2i(w)i- 444a safe °i^*(23)-a- ^i^- 

4f-4?i 44«(22)2i 44^^ ^°Jsl a 44« -r 5K4. ^^14^, ?if- ^#(30)4 44^1 
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°l. °1 nflSoQ ^]^]^(23)^ x]*W22)2\ *]?]#SL3.^ ^ fll- 



^^ol -*W§°J « **H(23a)fe *l7l#(22)2l 7l*l<g-§- ¥-7fl(23a)°f) 21*11, ^*«H 3!? 

S)«5 «>]**(23)* fto] ^o)s|(W)l- t^SHr-S^H °)$#(23)°Q ^-g-^^^S. «1£#(23) 

S. 7°fl § ^UOW 5a^Al, *]*m(22).& *W*<22)ol ^ £^(14)21 .2.-SHK 18)^3. * =r^5)£ 

^j- ^Wl) <*1H(20)4) 2J*|) ^€4- ^}B(20)s] Aj^-g. «-^*>7l ^*>°1, ^ *]H( 

20)fe 3)21-4 £* Ji^ iL7j-^cf. 

4. 

*1*]*(22)°1 Ale(2o)o]| 2)811 ^S)7l nfl^ofl, n Al#£fe 7l7H 2)-8-s)*r ^2) 4^ 

(22)21 °]^-£-3l*lsUr %9±<% ^^^<^ 4ef g^cf. ^o|sl(w)2l ^<>1 fll °) s| (W)7V jq x)^-(22H 

s\n a^ji 7^ os. #el>8s)fe ^-<LW] s|*d ^0.3.^3 9}<>W3. «|ols)(w)s) 2l4°)]*lfe 

5L7ofl * 9(10H XH^^^ ?*<36)te *W*(22)*| 2)^4 ^ 14)3] £^*<l8)i| 

f-s-e- a°is|(w)# *zi<s*te tfl*« <r xm. 

^ #*1|(14)3) .2.^(18)2) »M ^0.3. *1*1#(22)2) °1** ?4(36M 2]sf] ^ Xlcf. nBiJE.S, 

(22)21 2|^^3f e)b|MM %(80)2] ifl^ &}^# A>o|S] f-/(|fe ^| ^ =r 

^1(36)7} ^ ^1H(20)21 ifl^^^ofl ^SJoj, o] nfl^ o)fo ojp>j£(i6)i ^Slfe ^e)S^-E] ^-^^ ^ 
m. ^3. ^^1(36)71- *)*1#(22)2) 21^ 21^^ ^ ^-¥-(14)2) .2.^(18)2] 4)^^ % 

AH 34*S]7) m*o(|, 7.1^1^(22)21 ^-A> ^§21 ol^£ ^S)^, o] nfl^ofl *]*1#(22)£ ^ ^^-(14)21 

5L^^S.^-E1 ^=^7fl ##SU ^ 5a4. 

HV^3|*l-7flfe, ^A11(36)fe ^-7i(24)ifl2l #7H fi)flH 0>7lS)^ « 0 V ^*f7l «1^ ifl^Aj S i^sfliTj-, 

^ (10)* e)El]<>m ^(80)^°H ^<a«4. ^ ^(80)*: ^ -g-^l-?-(14)2l- ^ %(22)2} 7,l^^-(22)ol -g^s)*! Si 
711(41)21-; ol£#(23)-g- -¥-7)1(43)21 s}^^-ifls. <&*M ^^(43)21-; '3^(43)21 

W °fl^°fl T^ISM Xlfe 7}°^ ^-7fl(42)# i^4. 7>^ ^-7fl(42)fe ol^5a:(23)-i- -&#Y(44) £ 

«n>£(16)# 7>^fe 7>^^* 7>«y- -¥-711(42)21 xfl^- <H|7q# 4^ *|-*2.3. 



« ^4(51)fe «-f % ¥-7)1(41)21 ^Jf ^S¥-El 5H4. ^(46)* -a^¥-(5i)s.-¥-El ^«S-».s. 

xu, ^^(48)fe «(46)o.S ¥-3-sW ^^*>7ll 21^1^4. ^^](4 8 ) fe 7 }-a- ¥-7)|(42)^ 

7^d-^A aj-§.^jL, o] nfl^-o)) 7^(44)* ^4^(16)1- ^.O-S. 7}°^ ^ 5U4. 7pJ-^^ «4i(16MM 

fl*>l^(W)*7>^feflo( 7l2:3H *U(10)-& Hl^olM ^(80)21 «f-^ ¥-7l|(41)MH ^^Sla, -fl 

4^(41)21 Lfl^ 21^34 ^ ^(10)21 Sl^ Sj^ AW«| -@-A.fl7l- S^€4. 
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i*^2) ^(64)^ «).§.s§ JjM)(41)Sj ifl# 2)^4 ^ ^(10)2) 2)^ 4°H 7*134. 7*11(64)^ -§-*H 

4 2)^34 3^44- °I34 ?2i3.*\, 3)4^(12)4 4*0 s)^^ ^ U(10)4, 344(15)2) <34£(16)4oll # 

43 e^MM %(80)-gr 3#SW 9344. 44347])*r, 7*fl(64Hr £32)4 £7H 2)8fl 44s)* +q* 4*1 
47) 2)4<3 ^ a i^fl^, E)££b ifl4^~8 ^ 4313. 

£ 17«11 £Alg fe)^ ?IIol^(w)^ 4 J r i^o] ^7) * ^(10H 2)Sfi <S4£(16)4°f| 7>4s)Sr f-°H) £ 

4£(16)£ ^Eflo|ui 3(80)2) 7>4 Jj!-;q|(42)-i- o)-§4?)7l 2)*± ^tf-§- 7^!4. 

elsjom ^(80)2) £4% ^l)(41)fil ^S.-?-^ ^ ^(10)2) 44S44 <Si4¥-(51)4 
; ^^(51)^ * 3(10)2) 4¥-£ 4°)o|| ig§ JjL7fl(90)4; W M(90)£-"M1 5)34(76)4 ^ -H-sflY 

(14)ifli «g^3 -fH 4iL(78H tM»13 4<>l£<76)«- 4*l)(44 471)1- ^ 9J H*4fc -f}-*|] jjo) 

^^^fe 444(72)4 34 $H(74)4 *444- 

5. 8°D £^)€ 44 44 «i4 4*)K90)fe, oL-f-s. Tfla^ ^7Hal A]B(90a, 90b)S 7^34. 

^ A]e(90a, 90b)2) Ml 4 °fl*)fe 44 «S|fl(92aW *4*U; 2)~ °fl*14 44 5.efl°J(92bH -¥434. 4<r 
4 ^-7] -fr°J^(94a)fe 44 Hefl<g(92a)2) 44 2)^3 t}]e. 7^%^. W 4°J4(94a)4 43(78)(£. 7 42)3. 

44 3f44. 

i 8^ £34 1J4 ¥-*fl(90)4 4 3(10)2) 4¥-34 ««H €4% ^-^(41)S-¥-El 34¥-(51)4 ^ 3(1 

0)2] 4<>H ^u)34. °J-^7l(72)7> 3)34(12)v)H ^Hl^ 4°1H.(76)4 ^ £*(|^.(i4)vM <834 * 3. 

(78)4 7)3) li-g- 4^(90)0|£ 44 47l# 44 *7fl(90)4 BjEfloH 3(80)2) 7W«W tfl44°) 

^•(51)1 W<L3. °) «fl^ofl 7>^ JjM|(42)2l 7^^(44)^ ^^(16)^^ ^s) «>1^€4. 

T 1 *^, Hl^ol^ ^(80)2] 7>°J- ^-^H(42)ofl 2]^ oiolide)^ 7 ].^ ?flolB](W)l- fepjSKr *SV«fl <a 
71) ^elHS.. e] 4 ^(80)^ ^n>£(16)« 7>^«- ?J^El-£ o4u].5(i6)* ^ $1 

4. 

^^■¥•(51)7} % ^(10)21 ^sfl e)B)lo|ui ^(80)2) ^If-f -¥-7ll(41)2| ^ -a^sl 0 ! «7l «fl 

BlEfloJui ^(80)-8r ^ %(10)2) ^z) o]^4 ^ =^2) o.S 01^.34. 

el«l tt 1M ^(80)oll 2)Sfl o§ d > £ (16)1. 7KJ-SHr ^1*11 2]Sf| 1^ ^flOOifl^ 9* ^7)fe *7l* ufltA] 

flAS-M ^fl(90)fe^5]Jl, ol nfl§.o1| -3^(51 )tt B]^|o|u) ^(80)2) 7>^ofl S)«fl ^0.3. °)%S\3., 
°J">S(16)fe E|B|om ^(80)2] 7><a- -^7l)(42)2] 7}<&^(44W ^l«fl ^ 

^7fl(90)7V ^^5) a 7}'W ¥-711(42)2) 7><g-^(44)ol «n}-a(16)S^-6) €-B|« ^<J>o)) BlEfloJui ^(80)4 f- 
(10)* -¥-^H(90)2f ^ ^ i££ 

¥-^(90)7> 7^ ^.7l](42)2l 7>2j-^(44)ofl 2l«fl <a D )-a(i6)# 7>SW£^ n, Bl^olM ^(80)* 

5L(16H #4sU # nJ(io)«| ^-^^ SiS. 5)^^-4 

nelHS., 4*^«>7flfe. $ = (74)fe ^l^Vo)) ^f- ^.^(90)3.^ ^7)1- Hilt- a1?)£3. ^S)ul tl- -¥-7fl 

(90)4 -34^(51) 4°1°1| M« « -««4. 

s. 7<>fl £7.]^ 1-5)^ 4^H &°H, ^ ^(10)* £. loi £4^ 44 4°1 e)^ 0 !^ ^(80)<fl ^^±3. ^ 
s)<>1 5Ja, 9lo|s)(w)fe *Hs)(w)2j ^4 i^-i- f.^Aj^s. m,j-^(a)o.s s|44fe ^44(l5)ol| ^sj-^cf. b] 
^# 3*1^471 S.*Ej(50)(£ 1 4S)7> 1A47-1 »4fe ■S^- ^44. 

* ^(10)-& ?i44(14)4 0 fl 445)4 5Ufe 33I4H ^(80)2) % ^(4l)ifl«| -S°Js)^, °l nj^-o!) ^ %(io) 
■8- 2)4^(12)4 4^ 44(B)«.s s)^i€4. 
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m, 4*W4 %(8o)^- wa).2.£ $44£- 444(15)44) 444*, 4*1144 ^(so-a- 444(15)4 344 
44 44(o ±3. 4 3(10)4 344^- 47)144 4444. -¥-*ii(42)4 7i-44(44)-& 4 3(ioh 4*n 44 

2(16)1 444*r $]o|2|(W)S] 4^ °f|41 44 442(16)1 7V444- 444 ^-S-«>n 4*1). 7>4 ^M)(42)4 4 

4S(44W 4*1) 7}^S)^ 442(16)4 ^ll-fr 444(W)4 -5>^- fi^ofl °|*fl 7 >44*r 442(16)4 34 

AS #1144. ^, 44 *4(42M £W 7>44fe 442(16) ^--g-4 444(WH 4*1) 7}<3S\±= 442(16) 
* 1«4 <r4 34M)°1| 2444- 



£ 104) 5A44. ^(io)4 4*1)44 ^(80)£ 4£ 44°~sL 4444. 41£ ^U4-2-ii. 4444, 4 <4|^ «1 
#2] 44 ^£fe 44 -8-444] 434 ^ 44. <§■ 3(10)4 4444 3(80)1 4€- 44 ^£3- 4443 

442(16)1 7>44fe 7}-44(44)iJ|4 £34 3*14 ^p>£(16)» 7>44-Sr 4 ^(10)ofl 444 444(W) 
414 £34 44 444 ^^4. 4344. 3|Ej6lM 3(80)4 ?V4 ¥4(42)4 7}<8 

4*fl4 4£ ***7> 4144£ 4^14 44 4341 "HI 14 £fe 4^4 ^ 4 41°fl S||o]s](W)4 

143 34£fc fl4* ^ 44. 



£ 7 44 £ 10<fl £44 ^el^S 44°l] 444, *44(W)fe 4*4(23)4 44 4 3(10)4 444(22)°1| 4*11 

434^3.4444, «M*KW)te£iH £44 «vsf ^o] ^ 3(10)4 444(22H) 4*11 334.2.3. 4444. 
444(W)fe «W-^7> 444(22)4 4444W 7fl»g-s)ji 41 ^3(28)4 3141 41 14(30)xfl4 441 
<g*«}4 3)33 oi 4434. 34,8. 344 41 <r4, 41 WW ^ 44. 444(W)# 444(22X2. 
3.14 4|4)«J-7l 444, 4?- ^44 344a. a 41i ^4*1 4444. »1 fl4S|(W)# «^ S14. 



*W4(W)fe 444(22)4 444°fl 9XS= m ^ -^4^°ll #21 s44^4 ^4°)1 4fl 44 
4(22)i 444 -r S14. 444(22)-& 4444°fl ?fl°14(w)l- 43 JKr 444AS. 44« f Si4. #3 i 
o)-§-4^ fl+ofl SH4, fll44(W)t *0«>14(W)1- §4 A J4^ f-4°fl i-3 i4 21*11 444(22) 

S. 1H £44 4 ^(10)4 4*144 ^(80)^8- £ 7^ £44 4 ^4 4*1144 34 34 4 £ 

£ 7 ifl4 lH £a]^ s^aj ^ofl xi^a^, o44 £( i6)^ 7 >44fe 7>44(44)vfl4 ^44 444 44i(i6)« 
7>44fe «H44(W)vfls| ^44 44 444 444 4?!)^ £ l ifl4 6b°H £44 144 444 44 7fl#4.2-£ 
444. 444 47flt- 4^4«fl 44, 4*1144 %(80)4 4-tf ^M(42)4 7>44(44)44 4-H14 IW 4^-4 
4£ 4«e 444fe 4 <84£ 1-4444 m-f 4^44, 4 ^€-°fl «I44(W)4 144 4°J£^ 7fl44 

*r5H4. 

4^4 44 



4*4. 4*1144 *8(80)£ 444(15)4 ^4°fl 4«11 4444, 4444 3(80)4 34 «r4, ^ £47> 4^-44 
»A4. 4 41^-41 #44' 444 4^4 4 + 44. 4-f ^4«-S44 44# 4fe 4€ 4^(90)^- 444 
(W)7>4^(io)4 44 44S(16)4°11 7>44fe ; i-4ol| 44i(i6)«l| 434t11 4*1144 3(80)4 7V4-¥4|(4 
2)1 4* 4^ 44. 4*1144 3(80)4 7F4-¥-^(42)4 7]-44(44)-& 44£(16)7> 4^-4 °fl 44£(l6)t- 
7>44^ 44. a4s.£. 442(16)4 4444. 444(W)4 144 1 44£fe 71)444. 
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* £ «-»8s| 71^ W sfe £3*1*! «M3fc *<HVW «°1 ^€ 33 Sells. -3*1 $ $a^. -g- »gs| 
4M4|fc «|?*|»] ^joi^i oh ^sl-b °M°1. «■ *«M «8^-ft ^WR* «*MI ^^9i ft H. °1 

(57) sg^s) U$) 

^T 1 * 1. 

^">i(16)7> *^s)°1 9tf= «»V*(15)4: 

$Hs|(W)S| JL^ #BW7] 3«H #7| ^n}^(15)S) o*o}£( 16 )ofl $fl 0)5) (16)# 7.)*] ^ 7>^«>7l 7]7] 

^(22)* $a*<l2H <3«s)°l %± % fl(io)* x«*H? **M sa°M. 

*Ws|(W)sl a^<>l «*teU6W 7\<&q°\ xtfeiM 5)*Hui «y<4ow ^Hff-xi #<gs|ol sa^^i ^ %ao) 

S] *1*1#(22H Sjtifi *1*|^ nfl, ^OlB)2] <qjjL ofl^l- *Q4Wfe 7>^^- ^<y IggijHI ^oj^H fi]«|| 7l-^S)fe g 
l4£(16)2) 4* ££4 7pO- **K42)«H 21SJ) 7}<#5]fe ^P>3t2] X^°l $l*l5l£3 91">M1- 7>W1. ^7] % % 

(low m*H ^■9 a IAs.*l««Vte al^lM %(40)4; 

Bl^OlM %(40)<>) -^71 <3°)J@-(15)2} 2°1 SE|^S)fe ^tHI ^7) °!d>^S) <Qo}£#o}) $7} ^Eflo)u) 

$1*1*1*171 $1*1^ **|(50)# £#*l-fe 3# 3/3 O-S- Sfe Ssl-y 3*1. 
2. 

* 1 5A<>W, 

***l(48)te 7^ ?4(42H| 2l«fl 71^-51^ ^o>i(i6)S) 5.^4 ^o]sl(W)«Hl SlSR 7>tfS|te ^}3.(16)S\ 4€- 
S^o] JgfciJW flSls)£S. # 7] a]t)|olui $(40W m ^7fl(42H 3}.§. 0.3. £34 

3*1. 

3?* 3. 

1 5a°H. 

^71 $1*1 1^ 4*H*r *>7l altflom %(40)S1 7V^ ^-711(42)21 Sl^iflfil ajc^s. 31*4 3#*Kr 3-§-iH(50)<y 

*J7*J- 4. 

*1 1 %H1 floH. 

^71 ^^(10)-8-: 

7fl^o] #71 91^(15)4 cfl^*>oj 5.^^(18)1- 7>7l^ ^ -g-S)l-?-(14)sl-; 

fl«>l^(W)« ^l7l«}Jl #71 °t.>l-#(i5)^- ^sH «Jolsl(W)Sl *^7fl *Rr ^l*m(22)4: 

Ji 7 J- ^Xfls ii7^s)o] ^o.cf # 7 ) ^ £Wl4)s} i^4(18)sl ^ *1*1«(22M- 
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#7l tyi a]e(20)S1 f^ofl tfl%-3H #7l ^^(15)-& #71 ti"}«(15)-3- #7l ^l^m(22)o] o| 

f-S]£# <£a| o. ^ *]#^ ( q 7 \ ^ ^^-(14)2) 5.^(18)2] ^"34 #7l ^ *1H(20) 4°H * 
7_H24)2l; 

«* *1^<9°1 ^^^SH #71 ^ -g-*fl^(14)Sl -2JH?-(18)Sj *]^4 #71 *1*1#(22W 31^ Sl^« 4°H 
^Hlsl<H flfe 4=r2l -?*fl(36)# ?-al^ 3£ ?)•§• ^3 «i i*fe §s)<8 #*1. 

3 7$ 5. 

A i 5ft°H. 

#7l %(lo)si *l*m(22)-8- 3M3|(W)# 3)^ £fe AS. *W4fe ?!-§■ ^ ©.S. 4fe §el A e! #*1. 
St 1 * 6. 

^1-51(16)71- Slfe Si^Hs^ <34#(15W; 

«W*<w)S) a^-g- #21^8^71 #7i ?inm(i5)si 34£(i6)<l *Ws)# *w g 7^471 *um*i*« 
2)* s**W,^S<Ki2H S^tsW safe « 9(io)-8- t 1 »1«-*b|-8 #*H 5A<>H, 



3«WM *8(60)£ f-«l Sg^vflol] $flo1s)ofl fij«fl 7>tfS|fe ^o>I(16)3l 4* S.^ £)«H 7>^fe <3 

n>-E(16)fil S3°l 3*13£^ «">5.(16)# 7}tf*W. «Wsi*l «»>S(16H 7^-H #71 El^oH % ( 

60)vflo|| T-l-e-f-Tfl #<asW 5Ufe#7l * %(10W *|*|*<22W Sjafl xl^ 4 flo^Sl <q^. ofl^l. oflfl^ 7} 
■?Hf 7)1 (42)4. 7l°j- ^flfe f $(10)°1 #Al)§ 7!*lJ! #«as)Jl, <S4£(16)S] 334 34fr(15W «4 
i* Si^lfe -¥-7))(62)«- 5.^4fe BlSMM(60)4: 



« JMK62W 4¥-*l^<34#7l ^^(10W si-9- <H|*l<a 4©13 ?«lsW Site ^^1 ?J«(64)tlW 
fe 5!* f^AS 4te #21^ #4 

*ii 6 #°D sw4 

#71 ^ %(10)°1 °l*Sla! ^o)3|(WW £3°1 ti4£(16)S*3 &E|* nfl #7l eW^-i ^(60)4 fl- «g(l 
O)* «t*l7l fl«^«(70)* 3 ?h14 ^-tr #^ AS 4fe fel^ #4 

St 1 * 8. 

<a°K£(16)7l ^s)o] ^ ^^71-^^ ?34«(15)4; 

9|oW(W)fil K^-g- #Bl^*>7l ^SW #71 ?j°W(15)Sl «aPlS(16)oll ^ 7}#t}7] !f\Kt 

3.w*. ^^d2w -s^sm ^ % nj(io)* sa<H^i. 

^ols)(W)sl S^o] o4nl-s(i 6 )oU 7>oj-s)<H ?j fe ^. 7 | altU^ui ^(60)ofl tHHM #<gsl°l Xlfe #7l t %(10) 
SI ^l^m(22)ofl £]«fl ^1^1€ 1, *WS]31 Sl-?-o1|^H-ofl414fe7>oJ-^4.^oJ sg^vfloll ^ojuloll SlSfl 7}<B-3fe£ 
4SS1 cj.^. S ^3J. 7 ^oj. «.^)ofl 7>0j-S]^ ^4£0] S ^ol ^^Sj£^ o4p>i# 7>^«H, #7l D(10W cR 

4<>1 ^^^as ^^14fe el*IWM ^(80)4; 
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$M33 5.^0) ^7) t 4<>fl oj^) "3°>£(16V!H 7>tfS|fe *tfof| -tf 7 } 5)lMlj 4(80)3 7]-^ JM)§ <3°}3.(1 

6)* t*fl o]*A|?l7l 3$-t£(90)4; 

3*3*1 ^E^4h7l t ^(10)4^-7) SlSflom %(80)«) 333£1}- ^71 1h 4(10)4 ^7] BlSjom ^(80) 

**M*I t*t &jQ»Mft x Wfe a* *aw 

3?$ 9. 

^ 8 W Sl^W. 

3<HMM 9(80).«ls*e| *7l 4(10)3 «#*<5D* 

^71 SHHjK51)3 ^71 ^ 4(10)3] AVolofl ^H|£ g$ ^-7K90)4; 



^71 alEjom 4(80)3 7H]-47D(42)7><3i°V£(16)^0..5L nfl 2] EH b] 4(80)3 7^3-^ 

4(51)* ^*0»S. ol^A]7l Jl Aj- 7 j ^H(90)7} 3«r3S.-=| -»7l fi^ ^^(90)S^-El -fr*^ «t*«H. ^71 

3|«W>* ^(80)3 7KJ- ?7fl(42)7} ^n>i(i6)S^ t3 «fl ^7l 3*IM3 ^(80)3 7>tfsW tflWW 

^^(51)# ««S ^l^slal >8-7l 4^«(90)iflS *m tt^$= -frap *W *r#(72. 74)1- 



31 T 1 ^ 10. 

*H 8 $°f| fl<>W. 

^71 3*WM 4(80)£ 7}<& ^7fl(42)3 M(41)4 **<41)S.*3 ^-4(10)3 AJ.«. 

34*1 <a#€ <5D* i^a, ***q(48)t 7\<a ^7fl(42)<>ii 2i«» 7v<a-€ ^41^1 am* $»°i3(ww 3 

«fl 7\<S& -gD]-S(16)fil §<as>7l) *1-J£^# 7 | 340m 4(80)3 7}-<£ ^-^(42)^51 ^33^ XU' 3 !, 

^71 4(10)£ a 4°H 7^ ^.^(42)^011 tfoj^ 2* 

%w 11. 

^1 8 *^°f| 5a<>W. 

-SM i*l|oHfe Aj.71 3e))o1u| 4(80)MH -a-a3°1 sa^-S-71 ^-410)3 3«r 3^*33^71 3*1M3 ^(80)3 
xfl^ AW°f| ^3 ^*)K64)°M, aj-71 TMfl(64)fe <£ 3^<3°M 33#sHr 3* «fb f 

3^' #3. 
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